Co-localization of alpha1D adrenergic receptor mRNA with mineralocorticoid and glucocorticoid receptor mRNA in rat hippocampus.
Many adaptive changes occur in response to chronic or repeated stress, involving complex regulatory interactions between central stress-related afferents and the central components of the hypothalamo-pituitary-adrenal (HPA) axis. One change associated with chronic stress is an attenuation of corticosteroid receptor-mediated feedback inhibition of the HPA axis, a process thought to involve corticosteroid receptors in the hippocampus. A prominent stress-related central afferent that innervates the hippocampus and that may participate in the regulation of the HPA axis is the central noradrenergic system. Previous evidence suggests that alpha1 adrenergic receptors may down-regulate hippocampal corticosteroid receptors, and may thus contribute to stress-induced facilitation of HPA responses. In the present study, we used combined nonisotopic and radioisotopic in situ hybridization to examine the overlapping expression and co-localization of mRNA encoding the post-synaptic alpha1D adrenergic receptor subtype, the major alpha1 subtype expressed in hippocampus, with mRNA for the two corticosteroid receptor subtypes, type I (mineralocorticoid receptor, MR) and type II (glucocorticoid receptor, GR) in rat hippocampal neurons. We observed overlapping distributions and an extensive degree of co-localization of alpha1D receptor mRNA with both corticosteroid receptor subtype messages, establishing an anatomical substrate by which these two receptor systems may directly regulate each other. The potential interaction between co-localized adrenergic and corticosteroid receptors in hippocampus may contribute to stress-induced alterations in the HPA response to subsequent stress.